Just as physicians use outward signs to diagnose the conditions inside their patients, so planetary scientists get beneath the skin of their equally dynamic subjects by looking at their surface appearances. Penetrating deep into Jupiter, the Solar System's largest planet, is especially difficult, as a thick cloud-deck keeps the lower levels of the atmosphere hidden from telescopic observations. Thus, Sánchez-Lavega et al. (page 437 of this issue) 1 study the behaviour of giant storms at Jupiter's visible surface to reveal the vertical wind and temperature structure in the atmosphere beneath.
The vivid stripes of Jupiter make the planet one of the most visually appealing objects in our Solar System. Observations by NASA's two Voyager spacecraft, which flew past in 1979, revealed that these bands of cloud are associated with atmospheric jet streams 2 . These jet streams are remarkably stable compared with their counterparts on Earth, which continually change course and vary in speed. Jupiter's jet streams, by contrast, flow essentially along lines of constant latitude. Measurements made by the Cassini probe 3 , passing in 2000 on its way to Saturn, show no change in the jets' large-scale structure since the Voyager observations, and only minor differences in their locations and peak speeds.
Below this thick deck of cloud, however, observational records become scarce. The only direct measurements so far were made by the Galileo mission's entry probe 4, 5 in 1995. This probe was designed to reach 140 kilometres below the clouds, but in fact entered a small, anomalously cloud-free region. Applying the information gleaned from this single in situ measurement to the rest of the planet is therefore not straightforward.
As part of a campaign of observations to coincide with the passing of NASA's Pluto mission New Horizons, which swung by Jupiter in early 2007, Sánchez-Lavega et al. 1 used the Hubble Space Telescope to monitor the Jupiter system. By chance, in late March 2007 they captured the onset of two large convective storms in a jovian jet stream at a latitude of 23° N. This jet stream is particularly notable because it is Jupiter's fastest, with a speed that has varied between 140 and 180 metres per second in recent years [6] [7] [8] . The authors monitored the development of the storms using various ground-based telescopes as well as Hubble. The motion of the clouds during the outbursts gives useful hints about the atmospheric structures that lie beneath. In analysing their images, the authors found that the convective plumes substantially overshot the tropopause, a horizontal boundary in the atmosphere located above most clouds that generally acts as a stable dynamical lid on weather phenomena. The storm plumes must be extremely energetic, as they seem to extend more than 100 kilometres vertically from the storm's base below the thick clouddeck. Towers of cumulus cloud on Earth extend up to only about 10 kilometres or so in the vertical.
To explore this observation further, Sánchez-Lavega et al. 1 performed numerical simulations with various background thermal stratifications. They show that, for a storm to become as energetic as those observed, the temperatures below the tropopause must be 2-5 kelvin colder than those measured by the Cassini probe on its 2000 flyby 9 . It is as yet unclear whether this difference represents a local spatial variance or a change in the vertical temperature structure throughout the latitude band over time. But constraining the thermodynamic 
The authors' analysis also shows that the jet at 23° N remained robust throughout the storm disturbances. Using another numerical model, Sánchez-Lavega et al. tested various shapes of vertical shear below the clouds to reproduce the observed jet behaviour, and concluded that the jet stream's speed must increase with depth. This conclusion reaffirms an earlier result 10 reached following studies of a very similar disturbance in 1990.
The disturbance in the 23° N jet marked the climax of a global upheaval on Jupiter, with changes in the colours of the visible clouds in several different latitude bands being seen throughout the 2007 observation season. This turmoil followed a very similar pattern to events in 1975 and 1990 (ref. 11) . It is tempting to draw an analogy to a beating pulse -albeit an irregular one, and of unknown origin. It will be interesting to see whether a similar phenomenon returns sometime after 2020, following another break of a similar length. Saturn, too, has recurring giant convective outbursts 12 ; both Jupiter and Saturn radiate more heat to space than they receive from the Sun, with cumulus convection transporting a great deal of heat vertically in their tropospheres. The pulsing nature of the giant storms on Jupiter and Saturn might even help us to understand how the heat flows from the deep interior to the surface on these planets.
A remarkable aspect of Sánchez-Lavega and colleagues' report 1 is the increasing part now being played by amateur astronomers in planetary observation campaigns. The almost continuous observational coverage by amateurs around the globe allowed the growth and motion of individual large-scale storm clouds to be followed for up to 45 days, while the Hubble telescope performed occasional tracking of fine-scale features for about 10 hours at a time. In recent years, inexpensive digital cameras and access to sophisticated image-processing techniques that correct for the blurring caused by Earth's atmosphere have enabled advanced amateurs with modest-sized telescopes to image planets with resolutions high enough to resolve many atmospheric phenomena (Fig. 1) . This coverage from around the world nicely complements the more powerful, but less flexible capabilities of the large ground-and space-based telescopes. Undoubtedly, as the planetary physicians continue to probe deeper under the skin of their subjects, the dedicated amateur medic will be on hand to supply some of the diagnostic tools. Porous materials are creating quite a stir among materials scientists because of their many possible uses, which range from gas storage to drug delivery. But before certain applications are possible, a simple way must be found of tweaking the properties of these molecular sponges. Reporting in the Journal of the American Chemical Society, Kawano et al.
1 describe just such a method. They have prepared a porous material consisting of two molecular components, one of which can be easily replaced, rather like changing the cartridge in a pen. This flexibility allows the absorption properties of the solid to be fine-tuned.
Metal-organic materials are porous compounds consisting of metals or metal clusters bound to organic molecules known as ligands. Research into these compounds has undergone two bursts of growth over the past couple of decades. The first occurred after the publication of a seminal paper 2 in 1990, which outlined the design opportunities these compounds present for controlling the arrangements of atoms in solids. The second burst occurred in the late 1990s, when it became clear that such compounds combine unprecedented levels of porosity with properties such as magnetism, catalysis, polarity and luminescence [3] [4] [5] . This makes them potentially useful for many applications, including for gas storage and separation, as chemical and biological sensors, and even for harvesting energy from light.
Metal-organic materials now deservedly lie at the forefront of advanced materials, offering a synergistic suite of features that gives them several advantages over other porous compounds. Their first useful property is ease of design. Most crystal structures are unpredictable, but those of metal-organic materials are controllable. They also have structural blueprints similar to those found in nature. For example, they can exist as 'zero-dimensional' nanostructures based on atomic polyhedra, rather like those
